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Dedication 
First and foremost, I dedicate this research to all children who have had the misfortune of 
encountering dental decay; especially the little boy who inspired me to dig deeper into the minds 
of parents of 3-5 year old children. He and his mother came in to see me during a rotation at a 
health commons office where he cringed to the touch and was very fearful. Upon examination I 
discovered he had severe baby bottle tooth decay. When I informed his mother about his oral 
condition, she told me it was because he drinks bath water. I asked her what he drinks as a 
beverage and the source he receives it; she said he always drinks juice from a sippy cup. I asked 
her if she dilutes the juice with water and she turned to me and asked, "You can do that?" What?! 
It dawned on me that information I thought everyone should know, may not be the case. People 
from different backgrounds such as low socio economic status, no education, or low income have 
disadvantages that affect many aspects of their life, including dental care. That's the moment I 
decided to focus my research on the attitudes of parents and how their influences directly affect 
their children.  What are these parents thinking and how can I use their attitudes as a tool to 
educate them on oral health?  How do I help these families become aware about the 
consequences of their actions and instill value in preventative oral habits? This little boy and 
these questions gave me the drive to be a voice for the little humans of the world and lend a hand 
in creating awareness. Through this project I have learned so much about myself and have gained 
insight on my role in the dental community. I have learned that I am not black and white, nor am 
I all shades of grey. I have chosen to pick every color of the rainbow and learned to dance in 
every shade. These splashes of color have painted the portrait of me and who I am. I am a wife to 
my high school sweet heart and love my life, mommy to a precious Ava Jewel and amazing little 
guy Ezra, daughter to a loving wonderful woman, a sister, granddaughter, niece, aunt, cousin, 
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friend, and free spirit. I dream big and set no limits. I love to the fullest and feel like the luckiest 
person in the world to have so many amazing people in my life who love me. All praise to God. I 
have proven to myself that anything is possible. Since graduating with my BS in Dental Hygiene 
in 2012 I have gotten married, had my Jewel, had my Ezy, all while working full time, being a 
student, full time mommy and wife. These past few years have been packed in all the best ways. 
No dream is worth putting on hold. I cannot wait to open a day care with a functional operatory 
where I can open my door to the community, provide a safe haven for children as they develop, 
and perform preventative services for all ages. Reach out to neighboring day care facilities and 
lend my hands where needed. No dream is too big. No task is too great. Always stay positive and 
keep moving forward. Thank you to everyone who believes in me. You're awesome! 
Quotes by me, for me: 
"To see significant change, significant change must be made." 
"You stop, where you stop yourself." 
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ABSTRACT 
Purpose: Childhood caries represents a public health issue especially for the Head Start 
population due to many disadvantages. Behavioral risk factors such as locus of health control 
(LoC) could act as indirect casual agents in the development of dental disease, but has not been 
fully studied. This research was to assess the relationship between parental attitudes/ health locus 
of control, parental age, and parental marital status with caries experience in their preschool 
children by using a validated survey. 
 
 Methods: The target population assessed in this study was the parents of children enrolled in 
Head Start Programs, in Santa Fe County, in New Mexico. Study data included questionnaires in 
regards to children's and parents demographics, dental caries experience, and 13 attitudinal items 
regarding locus of control (LoC) in caries prevention. 
 
Results: This study overwhelmingly suggests that there is no statistical evidence of a 
relationship between the number of caries of children and parental marital status, age, or LoC.  
An additive Poisson regression model would appear to agree that parental age, attitude, nor 
marital status explain a significant amount of variability in number of caries, as all p-values are 
greater than even a liberal cutoff of 0.1.  
 
Conclusion: The data does not contradict the null hypothesis that parental attitudes towards oral 
health do not affect their children’s oral health or occurrence of dental caries, but the ability of 
psychological characteristics to explain oral health was limited in this study, given the 
underrepresentation of individuals exhibiting an external LoC. It is plausible that individuals 
with high internal LoC also tend to be more vigilant in regard to proactive dental care, leading to 
the results we saw of few caries.  
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Chapter I 
Introduction 
Introduction 
Dental hygienists play an integral role in promoting oral health and are dedicated to 
helping patients prevent dental disease.  Dental hygienists are aware of various target 
populations, know how to assess their needs, implement as necessary, and integrate specific care 
with instructional services required by the target population. The target population that was 
assessed in this study was the parents of children enrolled in Head Start programs in Santa Fe 
County, New Mexico.  These families have many disadvantages including low income, low 
socioeconomic status (SES), little to no education, and limited resources including dental care.  
Due to these disadvantages, families are not equipped with the knowledge of preventive 
strategies, do not understand the importance of nutrition, or are not aware how parental 
involvement will affect their child’s oral health.  Unfortunately, it has been recognized that 
children’s oral health is related to their families’ SES and their mothers’ education level.1, 2 As a 
result, families do not understand the importance of good oral care or the importance of the 
primary dentition.  Moreover, in order to fully investigate the complex interactions of the risk 
factors involved in the etiology of dental decay, research has focused on socioeconomic, 
psychological and behavioral risk factors as these could act as indirect casual agents.2 This 
research is aimed to assess the attitudes of parents of 3-5 year old Head Start children and how 
their attitudes can directly impact their children’s oral health.  This research helped to assess the 
relationship between parental attitudes/ health locus of control, parental age, and parental marital 
status with caries experience in their preschool children by using a validated survey. This 
information highlights the importance of early intervention through preventative dental services, 
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education on nutrition, education to parents on their role to assist their children, and more 
specifically how their attitudes can influence their children’s oral health and quality of life.  
Statement of the problem 
 Null hypothesis: Parental attitudes towards oral health do not affect their children’s oral 
health or occurrence of dental caries.  
Significance of the Problem  
The Head Start program is a program operated within the United States Department of 
Health and Human Services that provides comprehensive early childhood education, health, 
nutrition, and parent involvement services to low-income families and their children. Head Start 
facilities serve over one million families throughout the United States in both urban and rural 
communities.  Eligibility is primarily income–based, although each local program includes other 
eligibility criteria, such as disabilities and services needed by other family members. This 
population is vulnerable to dental disease due to their SES, education level, and income level.3 
 Early Childhood Caries (ECC) is tooth decay that occurs in the primary dentition of 
children under the age of five. This is significant because tooth decay causes pain and infection. 
Unfortunately, some children live with this pain every day, especially those families of low SES, 
due to low income, health literacy, value for oral health, and access to dental care.  Some parents 
and caregivers do not recognize the important role that primary dentition play in healthy 
development. The primary dentition is important for eating, holding space for the permanent 
dentition, talking, and smiling. ECC adversely impacts development and learning and can affect 
what a child eats, how they speak, and ultimately how they feel about themselves. Such an 
impact can result in poor overall health and well-being.4 
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By implementing oral health education into Head Start programs, families gain a better 
understanding about oral health and the importance of early intervention.  Good oral health is an 
important part of overall wellness and a child cannot be truly healthy if he or she has dental 
decay.  Awareness can be achieved through education and early intervention.  Studies have 
shown that early intervention is important in preventing dental caries.  In order to prevent dental 
caries, involvement and education must take place before the first cavity develops.  An effective 
strategy is to work with both parents and children while involved in Head Start and the focus 
should be on preventing dental caries in erupting teeth.  Program staff can support children and 
families to embrace positive oral health habits such as daily brushing and regular dental visits.   
Families can learn about the importance of primary dentition, the decay process, importance of 
nutrition, and help their family have good oral health.5, 6   
Good nutrition is important for the oral cavity and most Head Start families do not know 
that the foods and beverages consumed have a direct influence on the incidence and progression 
of dental decay.  Oral bacteria ferment sugars and make acid as a byproduct, which is harmful to 
dentition.  The acid breaks down enamel, causing demineralization, and eventually leads to 
dental caries. Some influencing factors include the form of the food, whether it is liquid, solid, 
sticky or slow to dissolve. Frequency and consumption of sugary foods and beverages have a 
direct impact on the health of dentition and the progression of dental decay.  Families must be 
educated on the importance of limited sugar consumption to reduce their cavity risk.  Education 
on nutrition and intervention will help families understand the importance of healthy eating 
habits and the role it plays in dental decay.4, 7 
 Furthermore, in order to fully investigate the complex interactions of the risk factors 
involved in the etiology of dental decay, research has focused on socioeconomic, psychological 
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and behavioral risk factors as these could act as indirect casual agents.  For behavioral risk 
factors, human behaviors are often studied through measurement of a person’s attitudes.  This is 
based on psychological concepts, which presume that attitudes are relevant determinants of a 
person’s behavior and that behavior can be predicted from measurable behavioral intentions. One 
of the theories explaining behavior patterns is Locus of Control (LoC). This theory was the basis 
of the research and helped to determine how parental locus of control affects their children’s oral 
health.  This information allowed us to assess parental attitudes and the child’s dental decay 
experience. 2, 8 
 This type of research is important to society and this target population due their 
limitations.  These are families of low SES, who do not have access to dental care, or are not 
educated on proper oral health care strategies.  Many adults to do not know the risks involved 
with poor oral and the impact it can have on their children.  These children should not be living 
with the pain they do.  In most cases these children are unable to speak for themselves or may 
believe what they are feeling is normal.  If parents are not actively involved in their children's 
oral care, there can be many consequences in their children's future.  It is the role of the dental 
hygienist to bring awareness to these families through preventative strategies including educating 
on early prevention strategies, nutrition, oral care, and help motivate parents to have a positive 
attitude about oral health.  
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Operational definitions 
Socioeconomic status- Socioeconomic status (SES) is an economic and sociological combined 
total measure of a person's work experience and of an individual's or family's economic and 
social position in relation to others, based on income, education, and occupation. 
 
Head Start- The Head Start program is a program of the United States Department of Health and 
Human Services that provides comprehensive early childhood education, health, nutrition, and 
parent involvement services to low-income children and their families 
 
Early prevention- Involves educating on the importance of preventative measures such as 
practicing good eating habits, brushing teeth, and using fluoride products to prevent decay before 
the tooth erupts 
 
Nutrition- the process of providing or obtaining the food necessary for health and growth: eating 
healthy to reduce the risk of dental decay 
 
Education- the process of receiving or giving systematic instruction or information; referring to 
educating families on oral health 
 
Locus of control- Locus of control refers to the extent to which individuals believe they can 
control events affecting them.  Individuals who have an internal locus of control believe events 
in their life derive primarily from their own actions. Individuals who have an external locus of 
control tend to blame outside forces for everything.  
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Chapter II 
Review of Literature 
Introduction 
This review of literature aims to broaden the understanding of parental attitudes and 
caries experience in their Head Start children.  This specific population has many disadvantages 
that are pointed out through the literature.  This literature will review the role Head Start 
programs have in educating on the importance of oral health and looking at ways to improve oral 
health in children ages 3-5 will be discussed. 
Literature was reviewed using the PubMed/MeSH search engines to access the database 
Medline focusing on keywords such as “head start programs”, “education”, “nutrition”, “dental 
caries”, “fluoride”, “prevention”, “locus of control”, among several others. 
This review explores the history of Head Start programs, barriers to dental care in Head 
Start children, and the benefits of Head Start programs.  The importance of nutrition and dental 
caries relationship will be discussed.  The benefits of assisted tooth brushing, the importance of 
early prevention/ intervention, and more specifically, parental health locus of control and caries 
experience in their preschool children  
Review 
History of Head Start Programs 
Head Start is a national early childhood program for low income families in the United 
States.  It was created in 1964 as part of The War on Poverty.  Sargent Shriver took the lead in 
assembling a panel of experts to develop a comprehensive child development program that 
would help communities meet the needs of disadvantaged preschool children.  Part of the 
government’s thinking on poverty was influenced by new research on the effects of poverty, as 
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well as the impacts of education. This new research indicated there was an obligation to help 
disadvantaged groups, compensating for inequality in social or economic conditions. The Head 
Start program was designed to help break the cycle of poverty, providing preschool children of 
low-income families with a comprehensive program to meet their emotional, social, health, 
nutrition, and psychological needs.  In the summer of 1965 an 8 week Head Start program was 
launched and since then has been reauthorized to expand to full-day and full- year services.3 
Compared with children from high income families, children from low income families have an 
increased risk for health disparities and higher than average rates of dental caries.  Effective 
health promotion and disease prevention strategies have the potential to reduce the health 
burdens of vulnerable children.9 
Barriers to Dental Care in Head Start Children 
Access to dental care in low-income families can be problematic and unfortunately dental 
caries is still a prevalent disease in this population.  Low socioeconomic status of the family and 
parents’ poor oral health habits have been found to contribute to the development of dental 
caries.  Parents’ habits, knowledge, attitudes, and education level have been found to influence 
their children’s oral health status.10 Culture norms and practices also influence a large variety of 
social factors, such as values, beliefs, and customs, affecting children’s oral health. Culture can 
compromise religion, health beliefs, diet, language, family structure, and medical and dental 
approaches.5, 10 Sociodemographic characteristics affect oral health knowledge and attitudes of 
parents with a lower level of education, which negatively affect their oral health practices. A 
higher prevalence of dental caries and lower tooth brushing frequency was found in 3 year old 
children living in rural areas, when compared with those from urban settings.1, 10 Head Start 
children, like other low income children in the U.S., experience more decay, that is often more 
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extensive, thus have more pain and suffering than higher income children. When they do get 
dental care it is often insufficient to meet all their needs.6 Head Start programs are beneficial in 
helping to get these children dental care, however the problem facing Head Start programs is 
how to ensure that all children in need obtain dental care and that the care is sufficient.  While a 
recent study of 54 head start centers in North and South Carolina highlights some of the barriers 
that inhibit success in providing complete care.  Of the 3,375 dentists practicing in those two 
states, only 7 percent reported that they currently accept Head Start children as patients, while 23 
percent reported accepting Medicaid patients. Over one- third (35%) stated that they would not 
accept Head Start children, explaining that the children are too young for them treat (15%), that 
payments were insufficient (30%), or they were too busy to see these young children (39%). This 
survey reflects recognized barriers to dental care for low-income children on Medicaid.6 
In conclusion, parent’s habits, socioeconomic status, attitudes, education levels, culture, 
sociodemographic characteristics, and dental provider availability affect oral health directly. 
Benefits of Head Start Program  
Head Start programs provide children and families with much advantageous support to 
help these low income families. These programs recognize the importance between school 
readiness and health and coordinate health related services such as basic screenings, health 
education, and referrals to health providers. Each program has infrastructure to coordinate 
services, as well as support for routine home visits and parent education workshops. A director 
and designated managers are typically provided in 6 service areas: education, health, mental 
health, nutrition, disabilities, and family services.  Through effective health promotion and 
disease prevention strategies Head Starts have the potential to reduce the health burdens of 
vulnerable children.  Programs such as the Anderson School of Management at the University of 
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California, Los Angeles have worked to provide a structured framework for health promotion 
that builds staff leadership using systematic training and implementation strategies. Trained 
Head Start staff is able to implement health promotion programs for their families using 
culturally adapted, low- literacy materials on various prevention topics.9  
Growing up in poverty significantly increases the likelihood that children will start school 
well behind their advantaged peers in key areas of language development and literacy skills.  
With this disadvantage many children may start school without the social emotional maturity and 
classroom behaviors that foster “readiness to learn,” which can impact their rate of progress once 
in school, and poorly contribute to lifelong milestones such as school performance, high school 
graduation rates, and long-term employment potential.  This problem of understanding this trend 
has made promoting school readiness a national priority. Head Start children show rapid growth 
executive control skills which help these children to organize their thinking and behavior with 
increasing flexibility, decrease their reactive responding to contextual cues and contingencies, 
and engage in self-regulated and rule-governed behavior.  The long- term impact of preschool 
intervention may affect the development of mental systems that support learning and adaptive 
behavior.  For this reason, several groups, such as the Committee of Integrating the Science of 
Early Childhood Development have highlighted the importance of promoting self-regulation and 
social competence in Head Start programs as a means to develop the motivation, cooperation, 
and focused persistence needed for social and academic success in school.11 
Programs and committees work together to promote health and school readiness in these 
Head Start programs which will help these children and families develop a healthy future. 
Importance of Nutrition and Dental Caries Relationship 
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Dental caries also known as tooth decay, cavities, or caries, is a breakdown of teeth due 
to the activities of bacteria.  Early childhood caries (ECC) is a virulent form of dental caries 
characterized by an overwhelming infectious challenge usually associated with poor dietary 
habits, found mostly on primary maxillary anterior teeth.12 Studies showed that the predominant 
microbial characteristic of ECC is the bacterial strain Streptococcus mutans, which exceeds 30% 
of the cultivable plaque flora.12 This dense level of S. mutans has been found to be the agent that 
causes ECC along with diet playing a critical role in the clinical expression of ECC.  Caries 
promoting sugars such as glucose, fructose, and sucrose are readily metabolized by S. mutans to 
organic acids that demineralize enamel and dentin.  These sugars can be found in drinks and high 
carbohydrate foods.  Dentition becomes affected when children are frequently consuming these 
sugary foods.  Some of the factors that make a difference in the progression of dental decay 
include the form of the food, whether it is liquid, solid, sticky or slow to dissolve. Caries risk is 
greatest if sugars are consumed at high frequency and are in a form that is retained in the mouth 
for long periods. Sucrose is the most cariogenic sugar because it can form glucan that enables 
firm bacterial adhesion to teeth and limits diffusion of acid and buffers in the plaque.7, 12, 13 
The role of diet in the acquisition of the infection and the development of the disease is critical.  
The Importance of Early Intervention and Prevention 
Dental caries is an oral disease which has a high prevalence despite the availability of 
prevention and prophylactic means, including the use of daily fluoride toothpastes, water 
fluoridation, dental sealants, oral health education, various antiseptic mouth rinses, as well as 
dental visits. Chemotherapeutics for dental caries prevention have been proven to be effective in 
the prevention of cariogenic biofilm formation in the oral cavity. These agents exert an indirect 
effect on the biofilm by inhibiting the growth of oral bacteria and are more beneficial when they 
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contain fluoride.  Fluoride is important in the prevention of dental caries and is considered to be 
an effective anticaries agent.  Fluoride has several mechanisms of action including:  1) 
suppression of demineralization, by substituting hydroxyl groups within calcium hydroxyapatite 
structure, creating a new more acid resistant fluorapatite mineral; 2) stimulation of the 
remineralization by constantly absorbing it along with calcium and phosphate ions to the tooth 
surface from saliva, and again resulting in the development of fluorapatite-like mineral; 3) 
inhibition of bacterial metabolism.13  Fluoride has been effective at reducing caries incidence in 
children younger than age 5 years and is supported in preventing caries in high risk children.  
More strategies to reduce the amount of bacteria include parental counseling to improve oral 
hygiene and the use of xylitol.  Xylitol is a naturally occurring sugar with properties that reduce 
levels of caries- forming bacteria in plaque and saliva. Xylitol comes in various forms such as 
syrup, topically via wipes, gums, or snack foods.4 
 In conjunction with positive parental and educator attitudes, it is clearly evident that 
children need dental hygiene training.  This type of intervention will help to decrease oral plaque 
and the prevalence of dental decay. A study was conducted by observing children’s current 
brushing habits followed by education on proper brushing techniques which included behavioral 
requirements of angle, motion, location and duration.  The children were given a pretest and 
assessed on their tooth brushing skills.  Afterwards they were given training and consisted of 4 
components; (1) Simple instructions were used to describe each step in proper brushing 
sequence. (2) Modeling consisted of demonstrating correct brushing by exaggerating the motions 
and providing examples of good and poor brushing. (3) Physical guidance was used as a 
correction procedure by which the trainer gently wrapped his or her hand around the child’s hand 
so that both of them can hold the brush, and move the brush in the desired motion and angle. (4) 
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Descriptive praise was initially given after each occurrence of a correct component of brushing. 
The results showed as the number of brushing skills increased, the amount of plaque on the 
children’s teeth decreased. The training was a success and the training produced good results 
with children previously thought to be too young to learn the complex skills required for 
thorough and accurate brushing.14 
Education on prevention of cariogenic behaviors is one approach to preventing and 
reducing ECC.  Helping the Head Start population utilize daily prevention aids will help to 
reduce to the amount of biofilm formation in the oral cavity.  Educating children on proper 
brushing techniques is proper intervention to reduce the amount of plaque and caries in 
children.4, 7, 13, 14 
Importance of Assisted Brushing and Parents Attitudes  
Parents’ habits and knowledge about oral health have been found to influence their 
children’s oral health status.  Research has proven it is important to provide the population with 
guidelines on children’s oral health behavior and its relationship with oral health and dental 
caries.  As providers we need to address the factors that influence children’s oral hygiene 
activities such as parents’ attitudes and involvement, so we can provide them with good oral 
health and improve quality of life.10 There is evidence that good knowledge and oral hygiene 
positively affects children’s dental health.  Studies have been done and have concluded that 
parental attitudes toward children’s oral health were significantly associated with their own oral 
health behavior and understanding the importance of development of oral hygiene skills in their 
children.15 
ECC is significant in the Head Start population and the parents of these high-risk children 
often wait until caries in primary teeth is advanced and become symptomatic before bringing 
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their children to the dentist.  It is important to intervene through education and motivation.  
Motivational interviewing has been used in many different settings and is a brief counseling 
session where the parent is helped explore and verbalize the reasons for changing the health 
behavior and to find the reasons for changing themselves.  A study was done to compare a 
motivation group (group A), traditional health education group (group B) and a control group 
(group C), which showed that the average number of decayed was 0.23 + 0.58 in group A that 
was significantly less as compared to 0.39 +0.79 and 1.17+ 1.32 in group B and C, 
respectively.16 Evaluating different educational methods such as motivational interviewing can 
help to reduce dental caries and show the importance of positive encouragement. 
School and family play an important role in the development of children. Therefore, it is 
important for educators to value and understands the importance of oral health. Children need to 
be aware about health and valuing it should be developed early during the Head Start years, 
when children are able to absorb information enough to incorporate oral health care into their 
daily life habits.  A study was done to evaluate the practices and attitudes towards oral health 
care in education professionals working in 24 public municipal pre- schools in the state of Rio de 
Janeiro, Brazil.  The results were satisfactory in that the educators valued oral health and 
continually gave support to the children and families. The education professionals who took part 
in the study demonstrated positive attitudes regarding the children’s oral health care and they 
recognize their role in promoting healthy habits and are interested in undertaking integrated oral 
health education.17 
Parental knowledge and attitudes toward oral health can promote appropriate oral 
hygiene skills in their children.  Different educational methods can be incorporated such as 
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traditional education and motivational interviewing. The attitudes and roles of educators play an 
important role in healthy habits developed in children.15, 16, 17 
Theory of Locus of Control 
Dental caries etiology is multifactorial and in order to fully investigate the complex 
interactions of the risk factors involved in the etiology of disease, research has focused on 
socioeconomic, psychological and behavioral risk factors as these could act as indirect casual 
agents.  For behavioral risk factors, human behaviors are often studies through measurement of a 
person’s attitudes.  This is based on psychological concepts, which presume that attitudes are 
relevant determinants of a person’s behavior and that behavior can be predicted from measurable 
behavioral intentions. One of the theories explaining behavior patterns is Locus of Control 
(LoC).2, 18 
Locus of control theory was established in the 1950’s by Julian Rotter.  Locus of control 
refers to the extent to which individuals believe they can control events affecting them.  
Individuals who have an internal locus of control believe events in their life derive primarily 
from their own actions. These individuals believe that he or she can influence events and their 
outcomes: for example, a person who is decay free praises themselves. Individuals who have an 
external locus of control tend to blame outside forces for everything.  These people believe one’s 
health is depended on luck, fate, or chance. A more internal locus of control is generally seen as 
desirable, that way a person is able to successfully experience the sense of personal control and 
responsibility.8 
A study was done using a sample size of 285 preschool children and their parents.  The 
study data included children’s dental status recorded and parental questionnaires with 13 
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attitudinal items regarding locus of control in caries prevention.  The association between 
parental locus of control and children’s caries experience and level of untreated caries was 
analyzed using logistic regression, adjusting for the effect of key sociodemographic variables.  
The findings supported the hypothesis that higher internal parental locus of control is associated 
with better control of both untreated caries and caries experience in their preschool children and 
highlight that a more internal locus of control within the family is advantageous in the prevention 
of dental caries.2 
Summary 
This review explores the history of Head Start programs, barriers to dental care in Head 
Start children, the benefits of Head Start programs, importance of nutrition and dental caries 
relationship, importance of assisted tooth brushing, the importance of early prevention, and 
parental attitudes. There are various ways to help reduce the prevalence of ECC in the Head Start 
population and educate on the benefits of a healthy oral cavity.  
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Chapter III 
Materials and Methods 
Sample Description 
The target population that was assessed in this study was the parents of children enrolled 
in Head Start programs, in Santa Fe County, in New Mexico.  The aim of this research was to 
assess the relationship between parental locus of health control, parental age, and parental 
marital status with caries experience in their 3-5 year old children. A validated survey 
questionnaire was distributed to a sample size of 394 parents and students from 7 different head 
start facilities, in Santa Fe County.  The Head Start facilities were Flores del Sol, Sweeny, Agua 
Fria, Tierra Contenta, La Cominidad de los Niños, Nambe, and Arroyo Seco.   
 This sample was chosen because they met the requirements of age, SES, and enrolled in 
Head Start.  Santa Fe County was of interest because the sample size was adequate, this county is 
similar in region, and all 7 centers are non-tribal.  
Research Design 
 This research helped to assess the relationship between parental attitudes/ health locus of 
control, parental age, and parental marital status with caries experience in their preschool 
children by using a self-reporting validated survey (see Appendix A).  The survey contained a 
portion of demographics regarding both children and parents, with 13 parental attitudinal items 
regarding locus of control in caries prevention.  The survey was distributed via paper to reduce 
the limitation of internet access and to ensure every enrollee in Santa Fe County had an 
opportunity to participate in this study. The survey was printed double sided with both English 
and Spanish version at the expense of the investigator. Permission was obtained and approved by 
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the Director of the Head Start/Early Head Start program to conduct this research and have the 
teachers act as the distributors and collectors of the survey (see Appendix B). This research was 
approved by the UNM Human Research Protections Office on August 16, 2016 (see Appendix 
C).  Head Start teachers were informed about this research project at the annual start of school 
meeting on August 5th, 2016, by the lead investigator. At that time the teachers were asked to 
participate in the project as distributors and collectors of the survey. Teachers who agreed to 
participate were given an introduction of the study and verbal instructions on their role in the 
study.  Written instructions for the distributors were given on the day of distribution.  The 
investigator distributed the surveys to the facilities with cover pages stating the purpose of the 
research, informing the survey is voluntary and anonymous, and all other relevant information 
(see Appendix D).  The survey was distributed during the 3rd week of the Head Start school year, 
August 29th-September 7th, 2016.  It was sent home with the children on a Monday (8/29) and 
asked to be returned by Friday (9/2). In addition, the following Tuesday and Wednesday (9/6 and 
9/7), 10 extra surveys were placed in the classroom, and parents were asked to fill one out if they 
hadn’t already done so. Since the survey was anonymous there was no way to record who had 
filled one out, that is why there was some left in the class the following week for 2 days.  The 
survey was out for 9 days total, including the weekend.  The parents were aware this research 
was voluntary and anonymous with no penalties if they did not participate, there would be no 
follow up, and no treatment given to their children.  The information gathered was for research 
purposes only and to be used as an educational tool.  
Data Collection and Analysis 
The teachers/ distributors were given manila folders to place surveys in upon collection. 
Collection happened when the survey was returned to the teacher or were collected immediately 
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if the survey was filled out in the classroom. On the 10th day the surveys were collected from 
each facility, and stored at Novitski hall on north campus in a locked filing cabinet.  Data was 
entered into an excel program, and the investigator worked with John Pesko (a statistician from 
the University of New Mexico) to interpret the data.  After all data had been entered, the surveys 
were destroyed using the shred box, Shred Company, located at Novitski hall. The information 
gathered had minimal risk.  The information gathered was used as an educational tool and 
allowed us to examine and assist parents in understanding their role and involvement in helping 
their children have great oral health.    
In reporting the survey results, the lead investigator will present graphical and numeric 
summaries of the survey responses of interest — the age, marital status, and locus of control 
score for the parents, and the number of caries of the child. Age and locus of control score are 
considered to be continuous variables, marital status is categorical, and number of caries is a 
count variable. Density plots are used to display the distribution of the continuous variables, 
while bar plots are used for marital status and number of caries. The investigator will examine 
the relationship between age and number of caries using a scatter plot and Kendall's tau will be 
reported along with a corresponding p-value from the corresponding significance test. We do the 
same for the relationship between locus of control score and number of caries. For a comparison 
of the number of caries by marital status group we present side-by-side box plots to graphically 
assess any distributional differences in number of caries, and we augment this with a formal 
significance test for difference in typical number of caries between each group using a Mann-
Whitney U test as the distribution of caries does not appear to be normally-distributed. Finally, 
we look at a Poisson regression model with number of caries as the response and main effects for 
age, marital status, and locus of control as our predictors. 
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Chapter IV 
Variables, Data Analysis, Results, Discussion, and Conclusion 
Variables and Data Analysis 
Our primary objective was to investigate the relationship between parents’ attitude (LoC), 
age, and marital status with the number of caries in the primary dentition experienced by their 
children. Parents were asked to complete a questionnaire in regard to their age, relationship to 
the child, and marital status, as well as provide information about the child’s age, sex, Head Start 
experience, history of care by a dental provider, and caries experience. This questionnaire also 
sought to assess if attitudinal items associated with parental oral health beliefs appear related to 
the child’s history of dental decay. The well-known psychological model, “Locus of Control” 
(LoC) was used to gauge parental attitudes. The LoC postulates that personal attitudes and 
beliefs are behavioral predictors, and that attitudinal questionnaire items were taken from a 
standardized and validated questionnaire originally created for an international study on 
childhood caries.2 “Agree” responses to questions 1, 2, 5, 7, and 11 indicate more internal LoC, 
while “Disagree” responses to these questions indicate more external LoC. Similarly, “Agree” 
responses to 3R, 9R, and 13R, and the questions related to beliefs in bad luck/ chance: 4R, 6R, 
8R, 10R, and 12R indicate more external LoC while “Disagree” responses to these questions 
indicates more internal LoC. A “Total LoC” score was calculated for each person, adding 
together all responses indicating internal LoC, then, subtracting all responses indicating more 
external LoC, yielding a score ranging from -13 (most external) to 13 (most internal). 
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Results 
The target population that was assessed in this study was the parents of children enrolled 
in Head Start programs, in Santa Fe County, in New Mexico.  A validated survey questionnaire 
was distributed to a sample size of 394 parents and students from 7 different head start facilities, 
in Santa Fe County.  The Head Start facilities were Flores del Sol, Sweeny, Agua Fria, Tierra 
Contenta, La Cominidad de los Niños, Nambe, and Arroyo Seco.  Of a possible 394 responses, 
128 surveys were returned. Responses which lacked information on number of caries, marital 
status, attitudinal questions, children’s age for the study (3-5), and parental age were removed 
from the study, resulting in a sample of 98 complete cases.  
The following describes the demographic breakdown of the sample, which was composed 
of 44% boys and 56% girls. The parental age ranged from 18 to 57 years old, with a typical 
(median) age of 29. Note 5 responses were done by a person who was “other” and not the parent, 
most likely a grandparent who were all above age 51. Most of the children, 61% were decay free 
and had zero caries reported, while 39% reported decay ranging from 1-10 caries. About a third 
of parents were married, while the rest reported being single. 82% of children had seen a dental 
provider within the past year, while 9% had seen a dental provider more than a year ago, and 
information was not available for the remaining 9%.  
Univariate graphical summaries in Figures 1, 2, 3, and 4 show the distribution of our 
variables of interest.  
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The bar plot of number of dental caries in this population depicts strong right-skewness 
(see figure 1) — most children had 0 caries, 75% had 2 or less, and a handful of few extreme 
cases had up to 10 caries.  
 
 
Figure 1: Number of dental caries 
The density plot of parental age shows that most individuals were between 20 and 30 
years old (see figure 2).  
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Figure 2: Parental age 
The LoC density plot reveals that most respondents demonstrated an overwhelmingly 
internal locus of control personality type (median score of 9), with only 5 people exhibiting an 
external LoC with scores of less than zero (see figure 3).  
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Figure 3: Parental LoC scores 
Marital status is shown below in a bar plot (see figure 4), which shows that almost two-
thirds of our sample consists of single parents.  
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Figure 4: Parental marital status 
 
Bivariate plots were constructed to explore the relationship between number of caries a 
child had and the age (Figure 5), attitude (Figure 6), and marital status (Figure 7) of their parents. 
No obvious relationship presents itself in these plots, and an additive Poisson regression model 
would appear to agree that parental age, attitude, nor marital status explain a significant amount 
of variability in number of caries, as all p-values are greater than even a liberal cutoff of 0.1. The 
ANOVA table for this model is shown in Table 1. 
25 
 
Scatter plots are used to display the relationship between two count variables, with point 
size scaled to reflect number of respondents at that location (larger = more people). For example, 
there were 5 respondents with LoC of 9 whose children had 0 caries, while only one respondent 
had a LoC of 1 and a child with 8 caries. 
Figure 5 shows the parental age and number of dental caries in their children. For the 
association between age and number of caries, a scatter plot was constructed. No relationship is 
apparent between the two variables, and we see that Kendall's tau is nearly zero with a non-
significant p-value. Again, we conclude that there is no evidence of a relationship between age of 
parent and the number of caries their children have. 
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Figure 5: Parental age and number of dental caries 
Figure 6 shows the LoC score of the parents vs the number of caries their children have. 
It may appear that there is a slight positive relationship between LOC and number of caries at 
first glance, but considering the weight of the points, it is clear that there is no meaningful 
relationship between LoC and number of caries. With Kendall's tau equal to 0.03 (p-value=0.75) 
we see no association between parental locus of control score and number of caries, and no 
apparent relationship presenting itself in the scatter plot. 
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Figure 6: Parental LoC and number of caries in their children. 
Figure 7 displays side-by-side boxplots of number of caries for married and single 
parents. A Mann-Whitney U test was used to assess if there is a difference between the typical 
number of caries for single and married parents' children. The test statistic W=1124.5 
corresponds to a p-value of 0.95, indicating that our sample provides no evidence of a difference 
between groups. Considering the box plots and the significance test, we conclude that there's no 
difference between single and married people in terms of the number of caries their children 
have. 
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Figure 7: Boxplot of number of caries for married and single parents.  
 
An ANOVA table for a Poisson regression model with parental age, parental marital 
status, and LoC score as predictors was created (see Table 1). The last column, Pr(>F) represents 
the p-value for each predictor. All are above 0.10, and thus the sample provides no evidence of a 
relationship between parental age, marital status, or LoC with number of caries. 
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Table 1: ANOVA table for Poisson regression model 
 Df  Sum Sq   Mean Sq    F value  
 
Pr(>F) 
Age    1     1.7   1.650   0.393   0.533 
Status    1     1.1   1.063   0.253   0.616 
LOC    1   0.0   0.032   0.008   0.931 
Residuals 94 395.3 4.205   
       
    
Discussion 
This study overwhelmingly suggests that there is no statistical evidence of a relationship 
between the number of caries of children and parental marital status, parental age, or parental 
LoC. Our sample is peculiar in a few ways, however, given the abundance of single parents and 
individuals with a high internal locus of control. The results we observed seem reasonable, 
however, as number of dental caries is probably more closely related to things like frequency of 
brushing and flossing, diet, number of cleanings per year, amount of fluoride exposure, and 
genetic factors rather than a parent’s age, marital status, or LoC, which, in retrospect, can 
probably at best serve only as surrogate variables for these more direct predictors. Overall, the 
distribution of number of cavities reveals our sample to be typical, with most children both 
having no cavities and having visited the dentist within the past year, and only a few extreme 
cases having not visited the dentist recently and having lots of caries. This would indicate the 
benefits of a proactive approach to dental health, rather than a reactive one. 
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The data does not contradict the null hypothesis that parental attitudes towards oral health 
do not affect their children’s oral health or occurrence of dental caries, but the ability of 
psychological characteristics to explain oral health was limited in this study, given the 
underrepresentation of individuals exhibiting an external LoC. In other words, it is plausible that 
individuals with high internal LoC also tend to be more vigilant in regard to proactive dental 
care, leading to the results we saw of few caries.  
It is worth noting that 36% of children in this study were in their 2nd or 3rd year of head 
start which could show that they have already received oral health education and may have been 
seen by a dental provider who rotates through the Head Start programs in this study. The director 
of Head Start stated that a dental care team will go to each Head Start program twice during a 
school for caries evaluation, education, and provide fluoride treatments. Projects and dental care 
days are carried out by Head Start programs which can help improve the overall attitudes of 
parents. It is possible that the benefits of Head Start programs do exist and through consistent 
oral education it decreases the overall amount of decay in this population. These findings may 
represent greater disease awareness on the part of the parents and their children having dental 
problems.  
Looking into the role environmental issues may have played in influencing the observed 
family decisions, it should be noted that in the Head Start population usually are given Medicaid 
dental insurance, which this whole population would qualify for, since it is an income-based 
program. There is theoretically no reason that children shouldn’t have access to dental care, 
which is consistent with the vast majority of the sample having said they saw dental provider 
recently. Pediatricians usually inform parents about their obligation to bring the child for the first 
dental check-up shortly after the eruption of the first tooth. This is left entirely to the 
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responsibility of the parents without any incentives or penalties (e.g. dental insurance companies 
do not monitor the periodicity of the preventive dental checkups of the insured subjects), and it is 
common practice for parents to bring their child to the dentist for the first time when the child 
has dental pain or another major dental problem, which could contribute to the 39% of children 
who had decay. To further investigate this issue, it would be useful to ask parents their reason for 
visiting the dental clinic at the time of the survey. 
It goes without saying that in self-reported questionnaire data there is the risk that the 
respondents report what they perceive as the correct answer rather than what they actually 
believe or do. The number of caries reported may not fully represent the amount of decay present 
because it is does not account for current active decay or untreated caries. Accessing official 
dental records or screening the children may increase the reliability of such a survey in 
comparison to relying on self-reporting. A potential sampling bias exists in that the parents of 
these children were only able to answer the caries experience question because they had been to 
a dental provider- the ability for the parents to diagnose decay on their own is unlikely. In regard 
to the psychological profile, the amount of internal LoC questions vs the amount of external LoC 
questions were not evenly distributed and therefore, could cause bias in answering the questions 
(i.e. people may have a greater tendency to “Disagree” than “Agree”, or vice-versa). Finally, we 
have a very unique population here in New Mexico, so to better generalize the results it would be 
useful to pool together similar studies from other areas in a meta-analysis.  
Conclusion 
 The study findings provide no statistical evidence that a relationship does exist between 
number of caries in children and parental age, marital status, or LoC.  Almost all of the 
population did have an internal LoC personality which makes it plausible that individuals with 
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high internal LoC also tend to be more vigilant in regard to proactive dental care, leading to the 
results we saw of few caries.  However, the ability of psychological characteristics to explain 
oral health was limited in this study, given the underrepresentation of individuals exhibiting an 
external LoC.  To more completely assess the relationship between LoC and number of caries, 
we would hope to survey individuals with a broader range of total LoC scores. 
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Chapter V 
Article for submission to Journal of Dental Hygiene 
Parental Attitudes/ Locus of Health Control and Caries Experience in Their 3-5 Year Old 
Children 
Abstract 
Purpose  
Childhood caries represents a public health issue especially for the Head Start population due to 
many disadvantages. Behavioral risk factors such as locus of health control (LoC) could act as 
indirect casual agents in the development of dental disease, but has not been fully studied. This 
research was to assess the relationship between parental attitudes/ health locus of control, 
parental age, and parental marital status with caries experience in their preschool children by 
using a validated survey. 
 Methods  
The target population assessed in this study was the parents of children enrolled in Head 
Start Programs, in Santa Fe County, in New Mexico. Study data included questionnaires in 
regards to children's and parents demographics, dental caries experience, and 13 attitudinal items 
regarding locus of control (LoC) in caries prevention. 
Results 
This study overwhelmingly suggests that there is no statistical evidence of a relationship 
between the number of caries of children and parental marital status, age, or LoC.  An additive 
Poisson regression model would appear to agree that parental age, attitude, nor marital status 
explain a significant amount of variability in number of caries, as all p-values are greater than 
even a liberal cutoff of 0.1.  
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Conclusion 
The data does not contradict the null hypothesis that parental attitudes towards oral health 
do not affect their children’s oral health or occurrence of dental caries, but the ability of 
psychological characteristics to explain oral health was limited in this study, given the 
underrepresentation of individuals exhibiting an external LoC. It is plausible that individuals 
with high internal LoC also tend to be more vigilant in regard to proactive dental care, leading to 
the results we saw of few caries.  
Background 
The Head Start program is a program operated within the United States Department of 
Health and Human Services that provides comprehensive early childhood education, health, 
nutrition, and parent involvement services to low-income families and their children. Head Start 
facilities serve over one million families throughout the United States in both urban and rural 
communities and were designed to help break the cycle of poverty, providing preschool children 
of low-income families with a comprehensive program to meet their emotional, social, health, 
nutrition, and psychological needs.1,2,3     
Low socioeconomic status (SES) of the family and parents’ oral health habits, 
knowledge, attitudes, and education level have been found to contribute to the development of 
dental caries and influence their children’s oral health status.10 Culture norms and practices also 
influence a large variety of social factors, such as values, beliefs, and customs, affecting 
children’s oral health. Culture can compromise religion, health beliefs, diet, language, family 
structure, and medical and dental approaches.5, 10  
Sociodemographic characteristics affect oral health knowledge and attitudes of parents 
with a lower level of education, which negatively affect their oral health practices. A higher 
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prevalence of dental caries and lower tooth brushing frequency was found in 3 year old children 
living in rural areas, when compared with those from urban settings. Compared with children 
from high income families, children from low income families have an increased risk for health 
disparities and higher than average rates of dental caries. 1, 10  
Access to dental care in low-income families can be problematic and unfortunately dental 
caries is still a prevalent disease in this population.  When they do get dental care it is often 
insufficient to meet all their needs and the problem facing Head Start programs is how to ensure 
that children in need obtain sufficient dental care.6 A recent study of 54 head start centers in 
North and South Carolina highlights some of the barriers that inhibit success in providing 
complete care.  Of the 3,375 dentists practicing in those two states, only 7 percent reported that 
they currently accept head start children as patients, while 23 percent reported accepting 
Medicaid patients. Over one- third (35%) stated that they would not accept Head Start children, 
explaining that the children are too young for them treat (15%), that payments were insufficient 
(30%), or they were too busy to see these young children (39%). This survey reflects recognized 
barriers to dental care for low-income children on Medicaid.6 
Head Start programs provide children and families with much advantageous support and 
help recognize the importance between school readiness and health.  Each program coordinate 
health related services such as basic screenings, health education, and referrals to health 
providers and have infrastructure to coordinate services, as well as support for routine home 
visits and parent education workshops. A director and designated managers are typically 
provided in 6 service areas: education, health, mental health, nutrition, disabilities, and family 
services.  Through effective health promotion and disease prevention strategies head starts have 
the potential to reduce the health burdens of vulnerable children.9 
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Dental caries also known as tooth decay, cavities, or caries, is a breakdown of teeth due 
to the activities of bacteria.  Early Childhood Caries (ECC) is tooth decay that occurs in the 
primary dentition of children under the age of five. This is significant because tooth decay causes 
pain and infection. Unfortunately, some children live with this pain every day, especially those 
families of low SES, due to low income, health literacy, value for oral health, and access to 
dental care.  Some parents and caregivers do not recognize the important role that primary 
dentition play in healthy development. The primary dentition is important for eating, holding 
space for the permanent dentition, talking, and smiling. ECC adversely impacts development and 
learning and can affect what a child eats, how they speak, and ultimately how they feel about 
themselves. Such an impact can result in poor overall health and well-being.4 Studies showed 
that the predominant microbial characteristic of ECC is the bacterial strain Streptococcus 
mutans, which exceeds 30% of the cultivable plaque flora.12 This dense level of S. mutans has 
been found to be the agent that causes ECC along with diet playing a critical role in the clinical 
expression of ECC.  Good nutrition is important for the oral cavity and most Head Start families 
do not know that the foods and beverages consumed have a direct influence on the incidence and 
progression of dental decay.  Oral bacteria ferment sugars and make acid as a byproduct, which 
is harmful to dentition.  The acid breaks down enamel, causing demineralization, and eventually 
leads to dental caries. Some influencing factors include the form of the food, whether it is liquid, 
solid, sticky or slow to dissolve. Frequency and consumption of sugary foods and beverages have 
a direct impact on the health of dentition and the progression of dental decay.7, 12, 13 
Chemotherapeutics for dental caries prevention have been proven to be effective in the 
prevention of cariogenic biofilm formation in the oral cavity. These agents exert an indirect 
effect on the biofilm by inhibiting the growth of oral bacteria and are more beneficial when they 
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contain fluoride.  Fluoride is important in the prevention of dental caries and is considered to be 
an effective anticaries agent.  Fluoride has several mechanisms of action including:  1) 
suppression of demineralization, by substituting hydroxyl groups within calcium hydroxyapatite 
structure, creating a new more acid resistant fluorapatite mineral; 2) stimulation of the 
remineralization by constantly absorbing it along with calcium and phosphate ions to the tooth 
surface from saliva, and again resulting in the development of fluorapatite-like mineral; 3) 
inhibition of bacterial metabolism.13  Fluoride has been effective at reducing caries incidence in 
children younger than age 5 years and is supported in preventing caries in high risk children.  
More strategies to reduce the amount of bacteria include parental counseling to improve oral 
hygiene and the use of xylitol.  Xylitol is a naturally occurring sugar with properties that reduce 
levels of caries- forming bacteria in plaque and saliva. Xylitol comes in various forms such as 
syrup, topically via wipes, gums, or snack foods.4 
 In conjunction with positive parental and educator attitudes, it is clearly evident that 
children need dental hygiene training.  This type of intervention will help to decrease oral plaque 
and the prevalence of dental decay. A study was conducted by observing children’s current 
brushing habits followed by education on proper brushing techniques which included behavioral 
requirements of angle, motion, location and duration.  The children were given a pretest and 
assessed on their tooth brushing skills.  Afterwards they were given training and consisted of 4 
components; (1) Simple instructions were used to describe each step in proper brushing 
sequence. (2) Modeling consisted of demonstrating correct brushing by exaggerating the motions 
and providing examples of good and poor brushing. (3) Physical guidance was used as a 
correction procedure by which the trainer gently wrapped his or her hand around the child’s hand 
so that both of them can hold the brush, and move the brush in the desired motion and angle. (4) 
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Descriptive praise was initially given after each occurrence of a correct component of brushing. 
The results showed as the number of brushing skills increased, the amount of plaque on the 
children’s teeth decreased. The training was a success and the training produced good results 
with children previously thought to be too young to learn the complex skills required for 
thorough and accurate brushing.14  Helping the Head Start population utilize daily prevention 
aids will help to reduce to the amount of biofilm formation in the oral cavity.  Educating children 
on proper brushing techniques is proper intervention to reduce the amount of plaque and caries in 
children.4, 7, 13, 14 
 There is evidence that knowledge and good oral hygiene positively affects children’s 
dental health.  Studies have been done and have concluded that parental and educator attitudes 
toward children’s oral health were significantly associated with their own oral health behavior 
and understanding the importance of development of oral hygiene skills in these children.15, 17 
Different educational methods such as motivational interviewing can help to reduce dental caries 
and show the importance of positive encouragement.16 
In order to fully investigate the complex interactions of the risk factors involved in the 
etiology of dental decay, research has focused on socioeconomic, psychological and behavioral 
risk factors as these could act as indirect casual agents.  For behavioral risk factors, human 
behaviors are often studied through measurement of a person’s attitudes.  This is based on 
psychological concepts, which presume that attitudes are relevant determinants of a person’s 
behavior and that behavior can be predicted from measurable behavioral intentions. One of the 
theories explaining behavior patterns is Locus of Control (LoC). Locus of control refers to the 
extent to which individuals believe they can control events affecting them.  Individuals who have 
an internal locus of control believe events in their life derive primarily from their own actions. 
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These individuals believe that he or she can influence events and their outcomes: for example, a 
person who is decay free praises themselves. Individuals who have an external locus of control 
tend to blame outside forces for everything.  These people believe one’s health is depended on 
luck, fate, or chance. A more internal locus of control is generally seen as desirable, that way a 
person is able to successfully experience the sense of personal control and responsibility.8 
A study was done using a sample size of 285 preschool children and their parents.  The 
study data included children’s dental status recorded and parental questionnaires with 13 
attitudinal items regarding locus of control in caries prevention.  The association between 
parental locus of control and children’s caries experience and level of untreated caries was 
analyzed using logistic regression, adjusting for the effect of key sociodemographic variables.  
The findings supported the hypothesis that higher internal parental locus of control is associated 
with better control of both untreated caries and caries experience in their preschool children and 
highlight that a more internal locus of control within the family is advantageous in the prevention 
of dental caries.2 
This theory will be the basis of the research to determine how parental locus of control 
affects their children’s oral health.  This information will allow us to assess parental attitudes and 
the child’s dental decay experience. 2, 8 
Methods 
This research will help to assess the relationship between parental attitudes/ health locus 
of control, parental age, and parental marital status with caries experience in their preschool 
children by using a self-reporting validated survey.  The survey will contain a portion of 
demographics regarding both children and parents, with 13 parental attitudinal items regarding 
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locus of control in caries prevention.  The survey was distributed via paper to reduce the 
limitation of internet access and to ensure every enrollee in Santa Fe County had an opportunity 
to participate in this study. The survey was printed double sided with both English and Spanish 
version at the expense of the investigator. Permission was obtained and approved by the Director 
of the Head Start/Early Head Start program to conduct this research and have the teachers act as 
the distributors and collectors of the survey. This research was approved by the UNM Human 
Research Protections Office on August 16, 2016.  Head Start teachers were informed about this 
research project at the annual start of school meeting on August 5th, 2016, by the lead 
investigator. At the time the teachers were asked to participate in the project as distributors and 
collectors of the survey. Teachers who agreed to participate were given an introduction to the 
study and verbal instructions on their role in the study.  Written instructions for the distributors 
were given on the day of distribution.  The investigator distributed the surveys to the facilities 
with cover pages stating the purpose of the research, informing the survey is voluntary and 
anonymous, and all other relevant information.  The survey was distributed during the 3rd week 
of the Head Start school year, August 29th-September 7th, 2016.  It was sent home with the 
children on a Monday (8/29) and asked to be returned by Friday (9/2). In addition, the following 
Tuesday and Wednesday (9/6 and 9/7), 10 extra surveys were placed in the classroom, and 
parents were asked to fill one out if they haven’t already done so. Since the survey was 
anonymous there was no way to record who has filled one out, that is why there were some left 
in the class the following week for 2 days.  The survey was out for 9 days total, including the 
weekend.   
In reporting the survey results, the lead investigator will present graphical and numeric 
summaries of the survey responses of interest — the age, marital status, and locus of control 
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score for the parents, and the number of caries of the child. Age and locus of control score are 
considered to be continuous variables, marital status is categorical, and number of caries is a 
count variable. Density plots are used to display the distribution of the continuous variables, 
while bar plots are used for marital status and number of caries. The investigator will examine 
the relationship between age and number of caries using a scatter plot and Kendall's tau will be 
reported along with a corresponding p-value from the corresponding significance test. We do the 
same for the relationship between locus of control score and number of caries. For a comparison 
of the number of caries by marital status group we present side-by-side box plots to graphically 
assess any distributional differences in number of caries, and we augment this with a formal 
significance test for difference in typical number of caries between each group using a Mann-
Whitney U test as the distribution of caries does not appear to be normally-distributed. Finally, 
we look at a Poisson regression model with number of caries as the response and main effects for 
age, marital status, and locus of control as our predictors. 
Variables and Data Analysis 
Our primary objective was to investigate the relationship between parents’ attitude (LoC), 
age, and marital status with the number of caries in the primary dentition experienced by their 
children. Parents were asked to complete a questionnaire in regard to their age, relationship to 
the child, and marital status, as well as provide information about the child’s age, sex, head start 
experience, history of care by a dental provider, and caries experience. This questionnaire also 
sought to assess if attitudinal items associated with parental oral health beliefs appear related to 
the child’s history of dental decay. The well-known psychological model, “Locus of Control” 
(LoC) was used to gauge parental attitudes. The LoC postulates that personal attitudes and 
beliefs are behavioral predictors, and that attitudinal questionnaire items were taken from a 
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standardized and validated questionnaire originally created for an international study on 
childhood caries.2 “Agree” responses to questions 1, 2, 5, 7, and 11 indicate more internal LoC, 
while “Disagree” responses to these questions indicate more external LoC. Similarly, “Agree” 
responses to 3R, 9R, and 13R, and the questions related to beliefs in bad luck/ chance: 4R, 6R, 
8R, 10R, and 12R indicate more external LoC while “Disagree” responses to these questions 
indicates more internal LoC. A “Total LoC” score was calculated for each person, adding 
together all responses indicating internal LoC, then, subtracting all responses indicating more 
external LoC, yielding a score ranging from -13 (most external) to 13 (most internal). 
Results 
The target population that was assessed in this study was the parents of children enrolled 
in Head Start Programs, in Santa Fe County, in New Mexico.  A validated survey questionnaire 
was distributed to a sample size of 394 parents and students from 7 different head start facilities, 
in Santa Fe County.  The head start facilities were Flores del Sol, Sweeny, Agua Fria, Tierra 
Contenta, La Cominidad de los Niños, Nambe, and Arroyo Seco.  Of a possible 394 responses, 
128 surveys were returned. Responses which lacked information on number of caries, marital 
status, attitudinal questions, children’s age for the study (3-5), and parental age were removed 
from the study, resulting in a sample of 98 complete cases.  
The following describes the demographic breakdown of the sample, which was composed 
of 44% boys and 56% girls. The parental age ranged from 18 to 57 years old, with a typical 
(median) age of 29. Note 5 responses were done by a person who was “other” and not the parent, 
most likely a grandparent who were all above age 51. Most of the children, 61% were decay free 
and had zero caries reported, while 39% reported decay ranging from 1-10 caries. About a third 
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of parents were married, while the rest reported being single. 82% of children had seen a dental 
provider within the past year, while 9% had seen a dental provider more than a year ago, and 
information was not available for the remaining 9%.  
Univariate graphical summaries in Figures 1, 2, 3, and 4 show the distribution of our 
variables of interest.  
The bar plot of number of dental caries in this population depicts strong right-skewness 
(see figure 1) — most children had 0 caries, 75% had 2 or less, and a handful of few extreme 
cases had up to 10 caries.  
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Figure 1: Number of dental caries 
The density plot of parental age shows that most individuals were between 20 and 30 
years old (see figure 2).  
 
Figure 2: Parental age 
The LoC density plot reveals that most respondents demonstrated an overwhelmingly 
internal locus of control personality type (median score of 9), with only 5 people exhibiting an 
external LoC with scores of less than zero (see figure 3).  
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Figure 3: Parental LoC scores 
Marital status is shown below in a bar plot (see figure 4), which shows that almost two-
thirds of our sample consists of single parents.  
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Figure 4: Parental marital status 
Bivariate plots were constructed to explore the relationship between number of caries a 
child had and the age (Figure 5), attitude (Figure 6), and marital status (Figure 7) of their parents. 
No obvious relationship presents itself in these plots, and an additive Poisson regression model 
would appear to agree that parental age, attitude, nor marital status explain a significant amount 
of variability in number of caries, as all p-values are greater than even a liberal cutoff of 0.1. The 
ANOVA table for this model is shown in Table 1. 
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Scatter plots are used to display the relationship between two count variables, with point 
size scaled to reflect number of respondents at that location (larger = more people). For example, 
there were 5 respondents with LoC of 9 whose children had 0 caries, while only one respondent 
had a LoC of 1 and a child with 8 caries. 
Figure 5 shows the parental age and number of dental caries in their children. For the 
association between age and number of caries, a scatter plot was constructed. No relationship is 
apparent between the two variables, and we see that Kendall's tau is nearly zero with a non-
significant p-value. Again, we conclude that there is no evidence of a relationship between age of 
parent and the number of caries their children have. 
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Figure 5: Parental age and number of dental caries 
Figure 6 shows the LoC score of the parents vs the number of caries their children have. 
It may appear that there is a slight positive relationship between LOC and number of caries at 
first glance, but considering the weight of the points, it is clear that there is no meaningful 
relationship between LoC and number of caries. With Kendall's tau equal to 0.03 (p-value=0.75) 
we see no association between parental locus of control score and number of caries, and no 
apparent relationship presenting itself in the scatter plot. 
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Figure 6: Parental LoC and number of caries in their children. 
Figure 7 displays side-by-side boxplots of number of caries for married and single 
parents. A Mann-Whitney U test was used to assess if there is a difference between the typical 
number of caries for single and married parents' children. The test statistic W=1124.5 
corresponds to a p-value of 0.95, indicating that our sample provides no evidence of a difference 
between groups. Considering the box plots and the significance test, we conclude that there's no 
difference between single and married people in terms of the number of caries their children 
have. 
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Figure 7: Boxplot of number of caries for married and single parents.  
 
An ANOVA table for a Poisson regression model with parental age, parental marital 
status, and LoC score as predictors was created (see Table 1). The last column, Pr(>F) represents 
the p-value for each predictor. All are above 0.10, and thus the sample provides no evidence of a 
relationship between parental age, marital status, or LoC with number of caries. 
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Table 1: ANOVA table for Poisson regression model 
 Df  Sum Sq   Mean Sq    F value  
 
Pr(>F) 
Age    1     1.7   1.650   0.393   0.533 
Status    1     1.1   1.063   0.253   0.616 
LOC    1   0.0   0.032   0.008   0.931 
Residuals 94 395.3 4.205   
      
Discussion 
This study overwhelmingly suggests that there is no statistical evidence of a relationship 
between the number of caries of children and parental marital status, parental age, or parental 
LoC. Our sample is peculiar in a few ways, however, given the abundance of single parents and 
individuals with a high internal locus of control. The results we observed seem reasonable, 
however, as number of dental caries is probably more closely related to things like frequency of 
brushing and flossing, diet, number of cleanings per year, amount of fluoride exposure, and 
genetic factors rather than a parent’s age, marital status, or LoC, which, in retrospect, can 
probably at best serve only as surrogate variables for these more direct predictors. Overall, the 
distribution of number of cavities reveals our sample to be typical, with most children both 
having no cavities and having visited the dentist within the past year, and only a few extreme 
cases having not visited the dentist recently and having lots of caries. This would indicate the 
benefits of a proactive approach to dental health, rather than a reactive one. 
The data does not contradict the null hypothesis that parental attitudes towards oral health 
do not affect their children’s oral health or occurrence of dental caries, but the ability of 
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psychological characteristics to explain oral health was limited in this study, given the 
underrepresentation of individuals exhibiting an external LoC. In other words, it is plausible that 
individuals with high internal LoC also tend to be more vigilant in regard to proactive dental 
care, leading to the results we saw of few caries.  
It is worth noting that 36% of children in this study were in their 2nd or 3rd year of head 
start which could show that they have already received oral health education and may have been 
seen by a dental provider who rotates through the Head Start Programs in this study. The director 
of Head Start stated that a dental care team will go to each Head Start Program twice during a 
school for caries evaluation, education, and provide fluoride treatments. Projects and dental care 
days are carried out by Head Start Programs which can help improve the overall attitudes of 
parents. It is possible that the benefits of Head Start Programs do exist and through consistent 
oral education it decreases the overall amount of decay in this population. These findings may 
represent greater disease awareness on the part of the parents and their children having dental 
problems.  
Looking into the role environmental issues may have played in influencing the observed 
family decisions, it should be noted that in the Head Start population usually are given Medicaid 
dental insurance, which this whole population would qualify for, since it is an income-based 
program. There is theoretically no reason that children shouldn’t have access to dental care, 
which is consistent with the vast majority of the sample having said they saw dental provider 
recently. Pediatricians usually inform parents about their obligation to bring the child for the first 
dental check-up shortly after the eruption of the first tooth. This is left entirely to the 
responsibility of the parents without any incentives or penalties (e.g. dental insurance companies 
do not monitor the periodicity of the preventive dental checkups of the insured subjects), and it is 
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common practice for parents to bring their child to the dentist for the first time when the child 
has dental pain or another major dental problem, which could contribute to the 39% of children 
who had decay. To further investigate this issue, it would be useful to ask parents their reason for 
visiting the dental clinic at the time of the survey. 
It goes without saying that in self-reported questionnaire data there is the risk that the 
respondents report what they perceive as the correct answer rather than what they actually 
believe or do. The number of caries reported may not fully represent the amount of decay present 
because it is does not account for current active decay or untreated caries. Accessing official 
dental records or screening the children may increase the reliability of such a survey in 
comparison to relying on self-reporting. A potential sampling bias exists in that the parents of 
these children were only able to answer the caries experience question because they had been to 
a dental provider- the ability for the parents to diagnose decay on their own is unlikely. In regard 
to the psychological profile, the amount of internal LoC questions vs the amount of external LoC 
questions were not evenly distributed and therefore, could cause bias in answering the questions 
(i.e. people may have a greater tendency to “Disagree” than “Agree”, or vice-versa). Finally, we 
have a very unique population here in New Mexico, so to better generalize the results it would be 
useful to pool together similar studies from other areas in a meta-analysis.  
 
Conclusion 
 The study findings provide no statistical evidence that a relationship does exist between 
number of caries in children and parental age, marital status, or LoC.  Almost all of the 
population did have an internal LoC personality which makes it plausible that individuals with 
high internal LoC also tend to be more vigilant in regard to proactive dental care, leading to the 
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results we saw of few caries.  However, the ability of psychological characteristics to explain 
oral health was limited in this study, given the underrepresentation of individuals exhibiting an 
external LoC.  To more completely assess the relationship between LoC and number of caries, 
we would hope to survey individuals with a broader range of total LoC scores. 
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